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(54)TitIe: PYRAZOLE DERIVATIVES AND COX INHIBITORS CONTAINING THEM 



(57) Abstract 

Antiinflammatory agents which are 
excellent in pharmacological effects and exhibit 
selective COX-2 inhibiting activity leading to 
an expectation of reduction in the adverse 
effects such as gastric mucosal disturbances. 
Compounds of general formula ( 1 ) have 
excellent antiinflammatory activity, and exhibit 
potent inhibitory action against COX-2 induced 
at an inflamed site with tittle inhibitory action 
against COX-1 always present in the stomach, 
kidney and so on, (wherein R 1 is hydrogen or 
halogeno; R 2 and R 3 are each hydrogen, 
halogeno, lower alkyl, lower alkoxy, hydroxyl 
or lower alkanoyloxy; R 4 is halogenated lower 
alkyl or lower alkyl; X is sulfur, oxygen or NH; 
and Y is lower alkylthio, lower alkylsulfonyl or 
sulfamoyl). Accordingly, drugs containing the 
compounds are useful as antiinflammatory 
agents reduced in the adverse effects such as 
gastric mucosal disturbances by virtue of the 
selective inhibitory activity of the compounds against COX-2 
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•2 - [l- (4 ->f7U*;u*-;U7x-;i') -3 - Ml7yM-pyf7i>- l 

. 4-7/M-P-2- [l- (4-yf;i/XM-^7x-;W - 3-h»J7;u 

. 5 _ 7;l/ ^-p_2- [i- (4 - ym^tw^x-zl') - 3-h'J7;U 

to^f/l/- 1 H- f-5 7-/U- 5 -- fyl/] ^>yf7 4 /-^ 

. 6-7;^d-2- [1- (4-^f;^;i/^7x-/W -3-h'J7;b 

toy f-yU- 1 H - fcf-5 7*-yU- 5 - << M < > 7**7 V-Jl 

. 7 _ 7; | / 4-p_2- [i- (4-yf;w^t-^7i-;W - 3-h"J7;P 

* n y 1 H - 5 — T^UJ ^ 77'f-T 7~yU 

. 6 _/ 7nD _ 2 - [i- (4-/fMM>-/i/7x-;b) -3-HJ7;M- 

d y l H- 7-;u- 5 - * yu] ^ > 7*7 7 -yu 
. 6 _y(.^,>_ 2 - [i- (4 -/ f-yi/xyi/*— yU7x-;u) - 3-hU7yu 

* d y f-yb- iH-t'7 7-yw- 5 - f yi/] ^ > 7*7 7-^ 

. 4 _ [ 5 _( K y^ 7 y--j ]/ - 2 -^J\y) ~ 3 - h f-fr- 1 H 

-e-57-yu- 1 -^/w] / otr7xyi'*77S K 

. 4 - [5- (4-7/M-p^>7*77"-yU-2-^7U) — 3 — h U 7yM~P 

l H-t'57*— yw- 1 -I'yw] / 0-t?7*;u*77i K 

• 4 - [5- (5 -7yu^-p / <>7^77-yu-2 -jJV) - 3 - h 'J7;l/tf-n 
y f-yi/- l H-t°57'-yu- l — TyU K7Hf >x;u^77 s K 

• 4 - [5- (6-7yl/^P<77"f-77'-^-2-d'7U) -3-HJ7yl/;tP 

^yu- l H-t°57'-yi'- 1 — f /i/] ^>-<r'7^y^>7= K 

. 4 - [5- (7 - 7yM-n'07 i f 77-^-2 -f;U) -3-MJ7;M-n 

/m- l H-t°-57-yi^- i -'fyi'] / <>-t?'>xyu*77^ K 

. 4 - [5- (6 -^pp^s>7f-77-yl/- 2 — 3 — h U 7yM"P;< 

*yi/- i H-t°v7-^- l —Oi/] ^>-tf>xyi/^>7 * K 

, 4 _ [5 _ (6-^ h + '> / <>7^77-yt'-2-'fyU) -3-MI7/M-P 

J ^yb- 1 H-tf-57-yl'- l ->fyi/] / ^>-fe:7xyi'*>7 x K 

. 6 _^ ;L/ _2- [l- (4 -^f-yi/xyu^-^7x-;u) -3-M)7yM* 
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oyfvu- 1 H-b°57-7l/- 5 — ^77f-77-7U 

•4 - [5- (6-^f;K>'/f7 l /-^-2-^V) -3-hU7;M-py 

l l -^71/] ^y-t?>x;i/*>7 i K 

•4 - [5- (7-^oo\> l /f77-il/-2-^b) - 3 - h U 7Jl*V* 
f-/U- 1 H-b"57-7U- 1 ^>-tr77s7l/*>7 i K 

• 6-7;u^*d-5 2-[ l- (4 -y f/i/x;i/t-;i/7x-;i/) - 
3 — h >J 7/M-p^ f-7U- 1 H- f-5 7-71/- 5 -<7l/] ^>Vf-77-7l/ 
•4 - [5- (6 - 7 Wd - 5 W>'/f 7'/-^- 2 - -f A) -3- 
h iJ7Md^ fvu- 1 H- fc° -7 7-71/- 5 -> f/1/] ^>-fer>X7i/*>7 ^ K 
•4 - [5- (4-^ F + ^^/f7 , /-/l/-2--f;W -3- MJ 77M"P 
*f-7V- 1 H-t^ 1 /-^- 1 --Ol/] ^>-tf>X7i/*>7i. K 

±£SM*il^<D*tl?tVD 3 - h U 77M-P y f-7l/££ 3 - 777M" 
p y f-71/Si: fctt 3 - ^ y 9 7 )\s* a if-^C^fcOT^b^l^*^© 

•2- [1- (4-yf;l/^*-^7i^;l/) -3--77;U^-ny^;U- 1 H 
-tT57-;i/-5— "07f-77-;b 

• 4-77M-D-2- [1- (4-yf^;l/t-/l/7x-Jl/) -3-y7il/t 
u > f-71/- 1 H - k° -5 7-7U- 5 —JM ^ > 7f-7 7-71/ 

• 5 -77io*-p- 2 - [l- (4 yi/7x- 7i/) -3-777M" 
p y fvu- 1 H— fcf-5 7-71/- 5 — -f 7i>] ^>7f-7 7-7U 

• 6 -77l/;fP-2 - [1- (4-^fM;b«7i-^) -3-7771/* 
D>f/1/- 1 H-fc°57-7l/- 5 — T;H K>7f-7 7-7U 

• 7-7;M"p-2- [l- (4 - >f^«h-^7x-;W -3-7771/* 
p > f-71/- 1 H - 7-71/- 5 - 71/] ^ > 7>7 7-7U 

• 6-7PP-2- [1- (4 -^f-;PX;U*— 71/7 x-7U) - 3 -777M"P 
y f-71/- I H- Mv 7-71/- 5 - 71/] 07^77-71/ 

• 6-^ h+">-2- [1- ( 4 - ^ 7l/X7U^->— 71/7 x-7U) -3-777U* 
p y f-71/- 1 H - 7-7U- 5 - ^ 71/] V'f-7 7-7U 

• 4- [5-( ^>7f-77-7l/-2-^7l/) - 3 -7771/^-p^ f-;l/- 1 H- 
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• 4- [5- (4-7;M*n^y7f-77-^-2 -4)V) -3--/7;btoy 
f7l/- 1 H-t'5 7-^- 1 ->f/l/] 04?>x;b*>7 £ K 

•4 - [5- (5-7WnO'/f7 , /-il'-2 — f;l/) -3--/7;l/tD^ 
1 H-h°-5 7-^- 1 <yHf>W>>7; K 

• 4 - [5- (6 -7;U4-aK>7f-77-^-2 --T;b) -3--/7Mo^ 
f7l/- 1 H-h7 , /wl/- l --f;i/] ^>-fer>x;i/*>7i K 

•4 - [5- (7 -7;Vtn^>W/-^- 2 --T;l/) -3-y7;l/toy 
f7U- 1 H - h° 5 7— 1 -'OH ^:H£>x-rt/*>7 J K 

• 4- [5- (6-7DD^>v"f77"-^-2-'fyW -3-y7/l/4"a/f 
;U- l H- t°5 7-;U- 1 ->OI/] ^>-tf>x;l/*>7 ^ K 

•4 - [5- (6-^ ^•> / <//f7 1 /-/h2-'f;W - 3 - v ; 7;l/4"o^ 
l H-t°^7-^- l -- f;i/] ^/"lf>x;i/*>7; K 

• 6-yf7l/-2- [1- (4 -yfvrt/X/l/*— ;i/7x— -3-S?7;U*0 
y 1-Jl- l H - 7-^- 5 — < M / <>7f-T 7-^ 

• 4 - [5- (6-^;U^>7f-77-;U-2--r;u) - 3 -'77/M-py f- 
;u- l H - f^7-^- l-JM Ky-\fy7,)V*yT I K 

• 4 - [5- (7 -?oo07f-77— 2 -4 Ad -3-y7/l/tayf 
;u- l H-t°77-^- l --OH ^>-tf>x;W?>T5 F 

• 6 -7;M-p- 5 -y fvl/- 2 -[ l- (4 ;U7x— ;u) - 
3 --77;M-ay l H- hT57-A>- 5 —OH ^>v'f7v-;i/ 

• 4- [5- ( 6 - 7;l/tD - 5 - y f ;Ky/f 7 ( /-;i/- 2 -4)V) - 3- 
•77>M-oy?7U- l H- tT -57-^-5 <>-l?>X^>7; K 

• 4 - [5- (4-> h + y^> , /f7y"-/l/-2-^;W -3--77VM-ny 
f7l/- l H- 1°-57— yl/- l -'OH ^>-br>x;l/*>7 K 

• 6-yf-;l/-2- [l- (4-^f^7M-;l/7x-^) -3-^>77;l/ 
taxf^- l H-t°^7-7l/- 5 -'OH ^>7^77-;b 

• 4 - [5- (6-y^;b^>7f-77-^-2--r;U) - 3 --K>77;M-n 
ifvU- l H-bf-7 7-yl'- l —OH 0-tr >x;i/^>7 5 K 
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• 4- [5- (6~7;U^n^>y*-^7-^-2 -4)V) -3-h'J7;M-o 
>f-;u- 1 H-t7 7"-^- Ky-&'y7.ji*y7 i K 

. 4 _ [ 5 _ (6 ^;l/^>v"++>- x /-^- 2 --f;!/) - 3-hU"7;M-p> 
^;u- l H- £•57-71'- 1 -- f ;u] ^>-fcrvx>M->>7 S K 

. 6 _ 7;l/ ^- n _2- [1- (4-^f^XM-^7x-/W -3-v*7'M* 

. 6 _y^ ; i / _2- [l- (4 -/ f;w;^-^7x-W -3-^7/M-a 
^ f-;i/- 1 H - 1° 5 v"-^- 

. 4 _ [ 5 _ ( 7 -7;l/7f-D^>v>-9-7"-/!/- 2 --f ;U) -3-y7;l//TD^ 
l H- t°57-;u- l --f ;u] ^>-tf>x;i/*>7 ^ K 

. 7-7;^d-2- [1- (4-yfM;l/t>-^7x-^) -Z-V7)V* 
a / 1 H- h°5 7-;U- 5 -f^] 07'^if7"'-^ 
. 6-7;l/^-o-2- [l- (4-yfw;i/tw^7x-;W - 3-hU7;l/ 
Ti-oy f7i/- i H— t°"7 7*-;u- 5 — f/uD tyXJ s ^V-^ 

• 4- [5- i% )V*viyX4 **V-;i/-2-' - 3-HJ7/M- 
o^f-yi/- l H-t^V-wu- l — f;u] ^>-if'>x;^>T IF 

. 7-7;U^"0-2- [l- (4 A>7x — ;W -3-77M 
o y l H — 1°5 5 - -f ;u] <>X^ yv—Ji 
. 4 _ [ 5 _ (7-7;U^a^>X>T *yV-fr-2-<(JV) -3->'7;U^d 
y 1 H- % /—A/- 1 'OHf >77U*>7 S K 

*^HJii. ±IBHKS; (1) T^$n5f-5'/-;l^H*©g^W{cfF^$n 

nam, mt*mwm. mm, mm, ^nttrn 

So 
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■fUtt. frf. (3) (gfr. R' ^ R" fc^c/R 3 temfctWlffi) 

r-mn&it&mt, -m. (4) q&p. r 1 mf£t®wd T&.ztiz<i& 
ic«£<9. -m, (5) g&k r' x r 2 . r 3 fcctyR 4 &m&.tmm) 

7.;u=i*lMh\ 7;u*U&Ji7k&4m 7;i^U&JS7~ Ktt<irc**K JM* 
fttcte. x h U 7Ay h*<> H\ x h 'J b*-> Kn # >J A t 
•> h\ 7K#ftU *«7 A % TK^ti- -7 A, 7K*ft* USA, x b 'J -7A7 ^ K 
, *'J<7A7; b\ "J^^A^V/DtVl/T- K^W^n^o *5JCii» 

Tti> fh7tKn77> (THF) . i?yf^W7; F (DMF) . x- 

1 0 (TCUTe*^ *F*L<tt-3 0°C~^iS@)tT*^o tt^ (3 
) -ca£n6ft£«9tt. &ftl©7j& [V^tV V Vt^Tf 
4 *7 y+/<> (Bull. Chem. Soc. Jpn. ) , 61, 3637 (1988) ; 
)\s YiftJl VIM 7x4 (J. Chem. Soc. ) , CO, 1971, 1747] Hie 

HH5t (5) ^$ti-S4k^li-^ (6) (Y 1 =M7;^^ 

©0«-o©^^!|T-$,^-^ (1-A) (^*> R 1 s R 2 x R 3 x R 4 
fc^OT 1 (iiiiStl^l) *5itf (l -B) GS^ R' . R 2 ^ R 3 x R 4 *5 

(2 5 0°C~^©ii«JtfMT^>^ o 
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H&ft ( 1 - A) jS&tf ( 1 - B) T*$nS*5fiWt^!I(^ 1 H- 1°5 '/ 

-;u«® 3 fat 5 ii©g^s©fesmwe* «9 . mtffigttm&fat irm t» 
$bic, (i - a) fc\fct>* (i - B) r^tsnzil^zmWL^tt 

"tdilCfctK *n«VHK5S (l-C) (3fcK R' x R 2 , R 3 fcJ:tfR 4 

i-D) (&p. r 1 > r 2 . r 3 *>«fcw ttmfctmmi'&>9, y 2 

1 0~1 0 0°CiIJgT£>^h M{C(iO~5 0°CfUtT£>£o 

HKS; ( 1 - C) ( 1 - D) ■e£3*l5{t£4Sj(i. ( 1 - 

a) (i - b) ^$ns{k^©«^*±isii^{w»itSiet^L 

N SSttfcHHS* (l-C) *J«fctf (l-D) ^zn&it&toom&M&iiz 

-HttSi (5) -C^SttSft^tHKsS; (7) (Y 3 =M7^;l/X 
£tf£C£{;:J;^ (1-E) Gfrk R 1 x R- > R J s R 4 fecfctf 

**r?*So *®C(i±ie-lSit (5) -essnsft^ttt-MS; (6) r-^n. 
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1 3 

cgd^c:, jag-Ma; (2) -c&znzit&mte, 
-®£ (i-A) , (i-c) ts&a (i-E) ©K^jctto-rtiHrrsct 

**T?SSo IWC> ^©Jlttft£LT-«; (1 -B) (1 -D) ©lt£ 

£6o m*-\L (D (Cfc^TX^NHT^ <£g(C^CT^> 

*mHiG®zmktz c tan?* &o 

^$n§^Wit6»li LTCCOX- 2 lfi»Jfe«ta £ trdfefiE35pJtc 
COXIi^Cfc^TCOX- lfc\fct>'COX-2®2«&££U COX 

c o x - 2 wim* ^msftrnzKi-Mzicj u mmm^n^t^ c o x - 1 
izft iTtezomwftmfi^ wv. mwiz$fflmz*$tt s y p x * > 
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1 4 

4(fcfcH«3&H!^t£4& C^J:«fiJ6©4-7;U^P-2- [1- (4- 
^f;L/X^-/l/7x-;l/) -3 - h 'J7;i/ta> f-^- l H-t°5 7->'U- 5 
^>7>77-;u] it. fifcUaiftffl*#r t>f> MM 
^ffHi-raiBsBlt^Stttt [III M7U^¥-SJCT*S7^-9-X (Arthus) JR 
^itflVSTU^-R^fcS^+tf'/n:/ (oxazolone ) 

apife, ^ttwais^ wm at • bh 

»»<i«^n«^ COT rtSBWRfc»j £^-5 £{£ffl«C 

*>sw iifttix wkWs j&m >^m<b-^D 
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s i§Ste&Jm &ft»!j£iJ. Si^kftk Sg»8k £m mm> 7t'Jy, 

HJWt^<^C&*Lfci#& N liPffllt LT«ffl-r*«^ttx j§#5-l, 0 0 
Omg C/B) fUTe&'K £F2L<(il 0-5 0 Omg (/B) *MT£>£o 

mMtirmtzm&te. iis?2~2 o o mg c/a) imt*^ 
^L<(i5~ioomg (/b) ggte&So $t>c. mpmmitLnm 

t&m&l*. MftQ. 5-2 0 Omg C/B) aar*?**K If * L < it 1 - 1 0 
Omg (/B) *3£T-£>£ 0 JJ^4^4s«k0^4**il(*^«J^J£t-*«iB 
JCfc^Ttes &#©ttflg (HKflm #fS3E©W«£0 s m ttSiJ 
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fcic hrs (i) ^mn&xwnit^mmi&xv^mmtm 
mm i. cox-ife e ta*cox-2ia#f^ffl en 

<^&>Tanaka£>£>2j& [v+^--X y^-^U ? T -^^u ; J- 

(Jpn. J. Pharmacol.) , 67, 305-314 (1995)] \ZV£\.\ COX- 1 fci:O'C0 
X - 2 t.LTrt ^ > * * (Cayman Chemi cal ) ©^fflW^^M 

U S1fT£>£ [ M C] -T^+K^IM^&jW** [ i4 C] -^ox^7> 
v>E 2 ©^Stt»^U 8**Snc*Lfco CoflK #M)teC 

ox - 1 feitfcox- 2ojgtt«nw5 o Kttiffl?&m4tM®sft& 
cox-i/cox-2(i-€-n-etioi c»ott©Jt«**-o 



381 





COXRMWStt IC 8 o(/iM) 


COX-1/ COX-2 


COX-1 


COX-2 


IBM 2 


> 1 0 0 


0. 38 


>2 6 3 




> 1 0 0 


4. 3 


> 2 3. 3 




> 1 0 0 


0. 34 


>2 9 4 


3?J£#I 1 0 


> 1 0 0 


0.5 4 


> 1 8 5 


3HJfe#J 1 1 


> 1 0 0 


0.4 8 


>2 0 8 


nmm 1 3 


4 7 


0.3 3 


14 2 


SC-58125* 


> 1 0 0 


0. 17-0. 4 7 


> 2 1 3 


YM-177* 


5. 2 


0.049 


1 0 6 



*SC-58125=5-(4-7y^n 7i^;l/)-l-(4-^ f-jUZ./UTfrs. /V?*— ;U)-3- hV 7 
JV^ru y =f-)V-m-\fy ; YM-177=4-[5- (4-> *7U7 a -/U) -3- I- y 
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<#fe>Theisen-Popp O^x^V 79'>a>X (Agents Actions 

) , 42, 50-55(1994) ] «l\ ^ V<D7i?*'<>VW&jm&lz1frfZftm 
^U^LtZo T'Ja.'<> b t LTteMycobacterium butyricum ©^5E® (Difc 

£S6BLfco KUWb^ttiiO. 5 %*;l/#+->^f-;H?;l/o-xt h 'J (C 
MC-Na) 7k««U W«SB(!:M3, 7, 1 0, 1 4, 1 
7.20 B®£ft 7 m 5 mg/kg©ffl»TMP^ Lfco * 2 1 (C^Sfe <£tf 

fer«s^®^si]^f * i t biz£M<Dmm*x?7it uz 0 1 turn 



*2 





* (%) 


nmwtm (%) 


to u m 
(%) 


#-f *»W* (%) 


(#££&) 




mm 






75.9 


91 


94 


97 


56.7 


2.5 


mmm4 


78.7 


91 


83 


100 


148.9 


2.9 




104.6 


105 


84 


97 


130.3 


42.6 


nmm 1 3 


48.6 


76 


71 


78 


71.3 


-10.5 


SC-58125 


96.9 


95 


76 


96 


111.2 


11.9 


YM-177 


25.5 


65 


37 


44 


33.7 


-19. 7 


WW* 


19.8 


75 


43 


51 


-75.8 


-45.3 
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^3 





S * ft 

(mg/kg) 


7jv>?fci&<Dmmm (%) 


S4^» 1 ) * 


&5-mM2) * 




10 


49 


57 


SC-58125 


30 


22 




YM-177 


30 




17 




3 




28 



s^-^ 2 ) =^k^o 3 o %maz.mk%m*m n&^o 

oHm^mim'iMmuzo mmmtnm. xmMt&m&s-m. ym-i i 

Ifrmtmsm tLtz 0 l»t£«0. 5%CMC-Na7j«£f;:M 
U 1 Hg{Cl 2 5mg/kg, 2 BgJC2 5 Omg/kg. 3 B§IC5 0 Omg/kg N 4 
HBtcl. 0 0 Omg/kg©ffl*T^L/Co *fJSP«C(i x 0. 5%CMC-Na 
7jog$£l Oml/kg^ffla^^L/Co &^m^5B§«&B. 

%mt€M&.^ YM-1 7 7^Hife{c{*firaesg|i(5iaic»L, m 
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sfl&flH5. cox-i*>«tc;cox-2ia«fifffl (2) 



*4 





COXPfiWgfc 


t ICso(^M) 


COX-l/COX-2 


COX-l 


COX-2 


^mm 1 4 


>1 00 


0. 056 


> 1 7 8 6 


HffiflJl 6 


>1 00 


0. 58 


> 1 7 2 


1 7 


>1 00 


0.16 


>6 2 5 


1 8 


MOO 


0.16 


>6 2 5 


£jM$H2 1 


2 2 


0.057 


3 8 6 


£ttfl-2 2 


> 1 0 0 


0. 05 


> 2 0 0 0 


HJi^J 2 3 


> 1 0 0 


0.11 


> 9 0 9 


hum 2 4 


1. 8 


0. 086 


2 1 


mmm2 5 


> 1 0 0 


0. 4 


>2 5 0 


rn&m 2 6 


> 1 0 0 


0. 1 3 


> 7 6 9 


mmm2 1 


3 3 


0.053 


6 2 3 


mm2 8 


>1 00 


0. 084 


> 1 1 9 0 


^6fc0il2 9 


>1 00 


0.012 


>8 3 3 3 


JUM3 1 


>1 00 


0. 24 


>4 1 7 




MOO 


0.3 7 


>2 70 


»3 3 


MOO 


0. 1 3 


>76 9 




M 00 


0. 24 


>4 1 7 




0. 12-0. 4 2 


0. 2 2-2. 1 
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<H&>T : s^<> hiLTs Mycobacterium tuberculosis H37 RA (D&MRm 
7 -f y{C 1 K©«0tT?!BWLfc fc©^ffll\ if &F344/Du (7 -r y •> 
t-) ^7 7h (1^5~6E) ©^^KS«T(C50/zl *ftAf -SCtiCj; 
o T»&£icjg L tz 0 &mc&to\± 0. 5%CMC-Na U N 

Sfl^Ile^B^ 1 B 1 HI 1 mg/5m 1 /k gOfflgT 1 7 BKi£KSPa# 

o og &izK*<Dimnm.$:*ibtz 0 mms&sizKLtzo 





* (%) 


&MBqiS!l¥ (%) 


«I « ^ 
(%) 








mm 




nmm 1 s 


75 


116 


84 


91 


48 


48 


HJE#J 2 9 


73 


124 


82 


86 


80 


25 


YM-177 


21 


60 


41 


49 


59 


15 



t£foW£lM : £7FLtZo 

<#&>7-y m&m7Ji7i >mm*fcoJimzj;Lt)imuzo ttet>%, 1 

SBOflS^rtCfi^U |p]B${zadjuvant complete freundch LTMycobacterium bu 
tyricum (DO. 0 5 HWffltft: 0 . 5 ml m&tik** Ltz 0 3 B&lzm mtt&m 



WO 98/46S94 



PCT/JP98/01664 



2 1 

TVHJ-Xgffctis Smtmv v h (184© iz$m7Jl7 5 mg/ml 

mit^Tmfeu immmit\t^tz®m<vMhum&*titzo sassier *mnt 

mg/kgfc J: 1 0 mg/ k g ©fflSTffl I \ KIMfc£«J 0. 5 % C M C - N a 
TK&fticBMBU mar;!// ~ >&4 1 BSraia&nfi^Lfco ^ > h u-;m 
KfcU 0. 5%CMC-Na7K^©^^L/c 0 ttfcV W*£tfc£(iDunnet 
t' s multiple range test ^t-^/co 

<^>^M{cJ:^^^lt©liin»i, 3>hD-^pl^si,^ (0. 7 
4 ± 0 . 0 6) mlT*)^cDiC*tLT. *mMt&mt*ms&tf7l' K— V"n > 
-etl-etl (0. 5 4±0. 0 4) ml&£tf (0. 5 1 ±0. 0 2) 

nit?* fx wen 2 7%*><fccf3 i%o#w$iJ^^u cn^©#iiwj 

<^> WTO*i«fctJ { IWR*SM^ IT** X ( 1 i| 5 ~ 6 E) (c, 1 % 
^■fr'/a (x.9J-)\s: 7-tr r->=3 : 1) 1 5 0#1 «fc^L"C«f^ 

*fTo fco JBft 4 BSMC 0 . 8 %W/n (* 'J -7*^ ;U) 10^1 

V (Mitsutoyo M) Zm^TflmitZo f-+ U>v?ttKr©5^HiC*iftL?|l^lt 

(yL/K-V"n» £**l*'ft3 Omg/kg&cfctfl Omg/k g©ffll:Tffl 
l\ £M:&49(iO. 5%CMC-Na7k/g»MU iSfFMB J:«9 4 BFalii 
igfegpg:^. U 1 tififiMUzl- * v y iS%'ifr> tz 0 => > h □ -A&icte 

. 0. 5%CMC-Na7WSffi©^S4L^o 
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<1&>imizJ:ZvVX%jW®Wialt* 3>hD-;«^i, (0. 1 
2 ± 0 . 0 3) n«iT*S©{cS* LT. *fflMl&fflk*m&&V , 7\' K-7'd > 

&jmru, znen (o. o6±o. oi)mm££a'(o. o4±o. on 

*tl?tlA 8%fc«fctf7 OXOSWWSW^L^ 

Q-7jU*a-2- [1- (4-^f;l/ft7x-;W - 3-hU7;U^D 
/^J\y- 1 H- 17'/-^- 5 ^>7'f7V'-m[/6 --7/M-o- 

2- [l- (4->f/W7x-;W -5-hU7;i/^uy^;u-iH-t°5 

1) g£gfflMTs ^HJtfAy h + ^K (0. 5 8 1mg, 1. 0 8mmol) CD 
THF (1 5ml) jRBjftlC.x.fvU h U7/M-n7-lrf— h (1. 4 5 6 g . 10 
. 2mmol) THF (7ml) *gffi£fln;Lfc8L 7kftT2 -7-tr^l/- 6 -7/M"a 
^> , /f7 , /-;l/ (2. 0 Og , 10. 2mmol) THFM (2 5ml) &MTL 
tic MMTC 1 . 5 Wmt U LT. y U * Y;l>* 7 A ? a v h 

77^ -t^SHf & C i {Cct 0 1 - (6-7;^P<> 1 /f7 , /-;l/- 2 --f;U 
) -4, 4, 4- MJ7;M-07^y- 1, 3-^*>(l. 26g, 4 2%) 

NMR (CDCla-DMS0-d») <5: 6.85 (1H, s), 7.23 (1H, app dt, J=2.6Hz, 8. 9Hz), 
7. 59 (111, dd, J=2. 6Hz, 8. 2Hz), 8. 05 (1H, dd, J=4. 6Hz, 8. 9Hz) ; 
mp 175-178 °C 
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2) 1- (6-yjl*uKyy*^7V-J\s-2--{Jl) -4, 4, 4-MJ7 
;Wdt**>-1, 3-v*> (8 2 Omg, 2. 8 2mmol) t 4 ^;l/f-^7 
x-;Wfc K5v» (5 2 9. 5mg. 3. 4 3mmol) (2 3ml) ^ 1 0 0°C 

t= 1 3 B#Fb» L fee JfcftiMS LSI^ •> >J ^71/77 7A^D7[>^7^- 
T*ftm?Z>Z.tiz&t) 6-7;M-o-2- [1- ( 4 -yf-rt/f-* 7x-;U) - 
3 — h U 7;l/*a> 1 H— 1°57'— VU- 5 -- f /U] ^>7^T7-;U ( 5 
0 Omg. 4 3%) ^a'6-7;^D-2- [1- (4-/f/W7x-/W 
- 5 - HJ 7Mn>f;l/- 1 H- b7 7'-^- 3 ^>V>7 V-A> ( 
5 8mg, 5%) 

6-7;M-d-2- [1- (4 ->f-;Uf-^-7i~;l/) - 3 - h 'J 7Mo> 
f-;U- 1 H-t°^7-;U- 5 -I'yl/] K>V1-7V-Jl> : NMR(CDC1.,)<5: 2.55 
(3H, s), 7.28 (1H, app dt, J=2.6Hz, 8.9Hz), 7.32 (1H, s), 7.31-7.44 (4H, 
m), 7. 50 (1H, dd, J=2. 6Hz, 7. 9Hz), 7. 98 (1H, dd, J=4. 6Hz, 8. 9Hz) ; 
mp 135-137°C 

6-7;l/^o-2- [1- (4 -J?Jl?-*7 *-J\s) - 5 - h 'J7Md> 
f-;P- lH-h°-57-;l/-3-^;l/j KyV^TV—fc : NMR (CDCh) 5: 2.56 
(3H, s), 7.25 (1H, app dt, J=2.6Hz, 8. 9Hz), 7.34-7.53 (4H, m), 7.51 (1H, 
s), 7. 61 (1H, dd, J-2. 6Hz, 8. 2Hz), 8. 03 (1H, dd, J=4. 6Hz, 8. 9Hz) ; 
mp 195-196°C 

6-7;U^D-2- [1- (4 -J 3-JUXJU*—JU7 x— ;u) - 3-hU7;u 
jr o y l H - \£3 v'-;u- O '/fr 

6-7;M"n-2- [1- (4->fm7x-/l/) -3-MJ7;M-oy 
1 H— k° 5 7-;l/- 5 - -Y ;U] ^ > 7f-T 7"-;U ( 2 0 mg s 0 . 5 mmol ) 
C 1 ml) m&WmT, 7 0%ra-^oni$lii (2 4mg) 

<7)^h^f-u> ami) m&zffiTL lvmmLtto mm.^mt^^^y 
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2- [1- (4-/fM;l/*-il/7x-;P) - 3 - h ^Mo^f;!/- l H 
-h°-5 7'-/U-5-^;U] <>7-^7 V-yU (1 5mg s 6 9%) &mz 0 
MR (CDCh) 5: 3.11 (3H, s), 7.23 (1H, app dt, J=2.6Hz, 8. 9Hz), 7.58 
(1H, dd, J=2. 3Hz, 7. 69Hz), 7. 72-8. 10 (4H, m), 7. 90 (1H, dd, J=4. 6Hz, 
8. 9Hz) ; mp 194-196°C 

mm 3 

5 -7;M-d- 2 - [1- (4-^;W7x^.;i/) - 3- b>)yji*oJ 

f7l/- 1 H- t°5 V -71/- 5 - )l\ K> 7>7 7- Vt/fect Zf 5 - 7 D - 2 
- [1- (4-^fW7i^;b) - 5 - h U 7;l/^uy l H-t°7 7 
-;i/-3--f;i/| s<>Vf7V-Jl 

1) H^(i:LT2-T-trf->'l/-5-7;l/4-o^>7^T7'->'U^ffll,\ Hife 

1 - (5-yj^uKyy'i-TV-JU-2-^Jl) -4. 4, 4-MJ7;M-p 
7^>-l, 3-^^->:NMR (CDCh-DMS0-d B ) 5: 6.77 (1H, s), 7.22 (1H. 
app dt, J=2.6Hz, 8.9Hz), 7.76 (1H, dd, J=2.3Hz, 9.6Hz), 7.87 (1H, dd, 
J=5. 1Hz, 8.9Hz) 

2 ) imt^z 4 - y ^;H^7 x.-)V t K-5 v >£fFffl£-t±\ ItW 1 t 

5-7;^n-2- [1- (4-^Wt7x-;V) - 3 - h U 7;^d^ 
, fvl/- 1 H-fc 0 -5 7*-;I/-5-'Ol/! 07'^77-/l/:NMR CCDC1,) 5: 2.55 
(3H, s), 7.20 (1H, app dt. J=2.6Hz, 8.9Hz), 7.33 (lH,s), 7.32-7.44 (4H, 
m), 7. 70 (1H, dd, J=2. 6Hz, 9. 2Hz), 7. 74 (1H, dd, J=5. 3Hz, 8. 9Hz) ; 
mp 168-169°C 

5-7;M*n-2- [1- (4-yfW7x-;W -5-hV7;M-ny 
1 H-f^/-^- 3 -JM Ky^/^TV'-Jl : MR (CDC1 ;1 ) 6: 2.56 
(3H, s), 7. 25 (1H, app dt, J=2. 6Hz, 8. 9Hz), 7. 33-7. 52 (4H, m), 7. 53 (1H, 
s), 7.76 (1H, dd, J=2.6Hz, 9.6Hz), 7.85 (1H, dd. J=5.0Hz, 8. 9Hz) ; 
mp 210-21 1°C 



WO 98/46594 



PCT/JP98/01664 



2 5 

mm 4 

5-7;u*n-2- [1- (4-yf;t/m-;i/7i-;i') -3-HJ7;u 
l H — t*v 7- 7U- 5 — T ;u] < > 7^7 7- ;U 
5-7;M-d-2- [1- (4-^fW7i-;W - 3- h'J7^n^f- 
/I/- 1 H-t°5 7-;U-5-1';H ^>7f-77-;U (4 0 lmg, 0. 9 8mmol 

feS^b$-fr5-7;U^"P-2- [1- (4 -^f/PX^-^x-^) -3- 
MJ7;u*o;<f7U- 1 H-fcT5 7-;u-5— ^>7f-77-;u (3 5 8 
mgs 8 3%) LT&fco NMR(CDCU) 5:3. 12(3H, s), 7.27(1H, dd, 

J=2.3Hz, 8.9Hz), 7.63C1H, dd, J=2.3Hz, 8. 9Hz), 7. 73-8. 09 (411 m), 7.84 
(1H, dd, J=4. 9Hz, 8. 9Hz) ; mp204-205 °C 

mm s 

4-7;l/^-D-2- [1- (4-/fW7i-;W - 3- hU7;M-ny 

1 H- h°5 7-^- 5 07^77-^ 
1) Ig$4i:LT2-7-tr^;b-4-7^7|-D^>y^77-^ffll\ HJfe 

1 - (4 -7Wd<>7H , M-2-^ -4, 4, 4-HJ7;M- 
a7*7>-l, 3-7*7 :NMR (CDC1 a -DMSO-d«) 5: 6.88 (1H, s), 
7.13-7.23 (1H, m), 7.38 (1H, dt, J=4.6Hz, 7.9Hz), 7.65 (1H, app d, 

J=7. 3Hz) 

2 ) ±.mt&MlZ 4 - 1 x-^b K5 -7 7£fpffl£tfs #Ufe0l 1 t 

4 -7/M-n- 2 - [l- (4-^fyi/ft7x-;i/) - 3- h 'J7;M-ny 
f7l/- 1 H - V-Jl- 5 --f JU] <77f-77-^ : NMR (CDC10 5 : 
2. 55 (3H, s), 7. 18-7. 25 (1H, m), 7. 33-7. 45 (4H, m). 7. 36 (1H, s), 
7.38-7.60 (2H, m) 
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4 -7;M-n- 2 - [l- (4-/f;i/x;i/«7x-;i/) -3-M7;i/ 
tn> 1 H - 7*-;U- 5 - ;U] ^ > 7^7 7'-^ 
±ieiUfe^j 5 © 2 ) [1- (4-yf7i/f-*7 

x-;U) - 3 - h D 7;U^D^< f-yb- 1 H- kivV'-Jl- 5 -4 At] "s77>7 

7-;^ mmm 2 ^i&iciMtasicttu 4-7^0-2- [ 1 - < 4 - 

S f-A/XAtft-jUJ x-;l/) -3 - MJ7;M-oyf-;u- 1 H-t°5 7-;u-5 
— <;!/] ^>V^77*-;l/*»fco NMR CCDCla) 5: 3.12 (3H, s), 7.18-7.26 
(1H, in), 7.31 (1H, s), 7.43 (1H, dt, J=4.6Hz, 8.1Hz), 7.67 (1H, app d, 
J=8. 3Hz), 7. 76-8. 10 (4H, m) ; mp 208-209°C 

2- [l- (4-^f;W7x-;l/) -3- HJ7;M-p;<^/U- 1 H-tf 

1 - i^<yV^7V-Jl-2-4Jl) -4, 4, 4 - h 'J7/Wd7^>- 1 
, 3-7*7 :NMR(CDCh-DMS0-d 6 )<5: 6.73 (1H, s), 7.40-7.60 (2H, m), 
7. 96-8. 15 (2H, n) 

2 ) _tMt£fc 4 - * f-;i^*7 x-;l/b K-5 7 7£ftffl£-tK ^Jfefl] l 

2- [l- (4-^fW7x-;W - 3- hU7;M-uy^;u- l H-t" 
5 7*-;U-5— f;H 07f-77-;l/:NMR (CDCh) 5: 2.55 (3H, s), 
7. 31-7. 44 (4H, m), 7. 32-7. 54 (3H, m), 7. 83 (1H, app d, J-8. 6Hz), 8. 03 
(1H, app d, J=7. 6Hz) 
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mm* 

2- [1- (4-y^;I/X;l/^— ;l/7x— )V) - 3 - h 'J7^tn> 1 
H-t°7V"-/U- 5 ^>V'f-7V"-^ 

«^||7C7)2) mt>tltz2 - [1- (4-/f^7x-^) - 3-hU 
7;M-ay 1 H- t°7V"-^- 5 -- ou] ^OVfT 1 /-^ HM'I2 
il^tllicSHfcSJftfcttU 2 - [ l - (4 -J i-j\sxji*-)i7 x -;i/) -3- 
h ij 7;i/tD> 1 H- h°5 V-;i/- 5 — T ^i^D ^>v'f-TV-;^(f 
NMR(CDC1 3 )5: 3.11 (3H, s), 7.26 (1H, s), 7.44-7.57 (2H, m), 7.74-8.08 
(4H, m), 7.89-7.98 (2H, m) 

H»i]9 

6-y ^->-2- [l - (4-y^;bx;i/^— jiy^—jW) - 3-MJ7;i/ 
to^f;P- l H- t7V"-^- 5 -^;k! ^>7f7 l /-;i/ 

4, 4, 4- HJ7;M-n-l - (6-^ F + y^>V"f7 > /-;l/-2-'fyl' 
)7**>-l, 3-S**> (3 0 Omg N 1. Ommol) fc<£U^S?4 -^;l/7;/l/ 
^-^7i^h F5-7X 2 6 Omg, 1. 1 ramoO OTt£»^ 7 -A> (5 
0ml) i*n?3. 5WMML/Co Sfcftf^ t^L^B^ML. ^^7- 
;I/*5cfc»^f->'U-'rv^^^>J:«9SISHlL6-y h + ->-2- [1- (4 
-yf/Px;^-^7x-;W -3 - hU7;bto^f;b- 1 H-b7'/-ib- 
5— OH 'OVf-TV'-^ (3 5 Omg, 7 7%) £l#f: 0 
NMRCCDCU) (5 : 3. 1K3H, s), 3.89C3H, s), 7. 11(1H, dd, J=2.3Hz, 8.6Hz), 
7..20C1H, s), 7.32C1H, d, J=2.3Hz), 7.75C2H, d, J=8.6Hz), 7.82( 1H, d, 
J=8. 6Hz), 8. 04(2H, d, J=8. 6Hz) ; mp 217-218°C 

mm 1 0 

6-700-2- [1- (4 f;i/x;i/*-^7x-;i/) -3-hV7;M- 

1 H- 7"-;U- 5 -4M <>V*f7V-^ 
4, 4, 4 - M7;M-a- 1 - (6 -7 on^>v>TV-^- 2 --f ;U) 

7*^ >- 1 , 3 - j* yzmnt Lxm^ \ w&m 9 tmmmft lt 6 - ? n 
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o-2- [1- (4 -y^/UX;l/*-;U7x-;l/) - 3 — h U 
1 H - 1°5 V—Jls— 5—4)1] Ky v'f - 7 7- 

NMR(CDC1 3 )(5: 3. 1K3H, s), 7.260H, s), 7. 48(1H, dd, J=2.3Hz, 9.0Hz), 
7. 73-7. 89(4H, m), 8.06(211, d, J=8. 5Hz) ; mpl95-196 °C( x?/-;U) 

mm 1 1 

4- [5- (6-y F^y<y , /f7y-;l/-2-f;W -3- MJ7;U^n 
t ^;u- l H- fci-5 7-;b- l ->f ;u] '0-tr>x;i'*>7 S K 
H$4£LT4, 4, 4- M7;l/*n- 1 - (6-> h*^<>y*^77-;U 

— 2 — r^u) 7*>-i, 3-^>*>«ka t *SK4 -xA/7 7*^^7i-;i/t 

K5S?>*ffll\ Hlfe^J9i|5Hi«C»LT4 - [5- (6-^ h + 
77-^-2-^;!/) - 3 - h 'J7Wn/^i/- 1 H-h°7V'-;u- 1 
] ^>-fer>x;u*>7^ K*»yto 

NMR(CDC1 3 )5: 3.88C3H, s), 5.03C2H, bs), 7. 11(1H, dd, J=2.3Hz, 8. 9Hz), 
7.20(1H, s), 7.3K2H, d, J=2.3Hz), 7.68(2H, d, J=8.6Hz), 7.83C 1H. d, 
J=8.9Hz), 8.0K2H. d, J=8. 6Hz) ; mp 236-237°C (g^x^;U- -fV;J-??» 

mm 1 2 

4- [5- (6-^DO^>v"f77'-^-2-^;W - 3-h'J7;U^-ay 
1 H-k'^y*-^- 1 fyl/] ^>-tf>x;P*>T5 K 

H^itTs 4, 4, 4-h'J7^tP-l- (6-7aa / <>7f77-^ 
-2--Ol/) 7*>-l, 3-^>*>«k0^tt»4 -^rt'f^i^t 
K5y>*ffll\ ^ffej?iJ9i|5l#(C^LT4 - [5- (6-7noWf7 
7-;U- 2 — 3 — h U 7;W-py fvl/- 1 H-^vV'—Jl— I-JjU] 

NMR(CDCl3-DMS0-d B )(5: 6.9K2H, bs), 7. 30-7. 49 (2H, in), 7.63(2H, d, ' 
J=8.9Hz), 7.88-7.9K 2H, m), 8.05(2H, d, J=8.9Hz) : mp 254-255°C 
(x^7-;U) 
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mm 1 3 

4- [5- (6 -7;U7t-p^>yf-7v'-;U-2 -JjU) - 3 - h D 7 7M"P 

4, 4, 4 - b V 7;M"D- 1 - (6 -7/M-o^>7*f-7V*-;u- 2 
)7^>-l, 3 -v^> (8 0 Omg, 2. Tmmol) fc=fct>'4 -X/U7 r 
;U7x^JUk K5^y (7 2 Omgs 3. 8tnmol) ©*S£$i£^$K 1 0ml) 

^D7f^7 7^-|;itU %Wmt^^t\Z^-oXi- [5- (6-77U 

tD^yy'fTV'-^- 2 -JJl) - 3 - h U 7;l/tn^yl/- l H- t°7 7- 
jl- l --r;u] ^>-fcr>7Jl/*>7^ K (5 l Omg, 4 2%) £$Sfe$-N*JI<h L 

NMR(CDCl 3 -DMS0-d 6 )(5: 6.70(2H, bs), 7. 22-7. 39(2H, m), 7. 57-7. 67( 3H, m), 

7. 91- 7. 96C1H, m), 8. 05(2H, d, J=8. 6Hz) ; mp 260-26l°C( Y)^y) 

mm 1 4 

4- [5- (?<> x /f-7 s /-J\/-2-<(Ad -3 - h'J7;U7t-D^f-;U- l H 
-t°-57-;l/- l -- fyi/] s\>-V>XJl*>Ti K 

Itfifeftl 7 . I ) l - v'f-T 7-;U- 2 - -f ;w - 4 , 4 , 4 

- \>V7J\s*uzf?>- l, 3-^^HJ(E^J9<h|S|^{^fpLT^4 -7s 
;U7 r ^^;U7x-;^t K5^>£afc$ii\ 4- [5- (^>7f77-^- 
2 — T^U) - 3- h 'J7Mo>f;l/- l H-t^v"-^- l OH> 
7>;^>7; K££fc OK* 4 4%) o 

NMR(CDCl3-DMS0-d 6 )<5 : 7. 17(2H, s), 7.33UH, s), 7. 45-7. 68(4H, m), 

7. 92- 8. 08 (4H, m) ; mp 254-256°C (DMF-x^ 7 J 
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mm 1 5 

6 2 - [l- (4-yf-Ji/*;i/#— ;U7x-;u) -3-HJ7;M- 

H$4iLT. l- (6-yf;K>v'f7v-^-2-^yi/) -4, 4, 4- 
h 'J7;i/tny^- l, 3-> J ^->46J;D ; ±^4 f-;ux;u*— ;U7x— ;u 
tF7V^ffll\ »^|9<b(Il^(Ct#^LT6-yf-;U-2- [1- (4-^ 
f-;l/X;l/*^;l/7 x— )V) - 3 - h U 7;^o>f^- l H- 7— A>- 5 - 

^y^Ty-W; (W4 7%) 0 
NMR(CDCh)<5 : 2.5K3H, s), 3. 10C3H, s), 7.22(1H. s), 7.52C1H, d, 

J=8.2Hz), 7.69C1H, s), 7. 73-7. 76 (3H, m), 7. 83C1H, d, J=8.2Hz), 
8.04C2H, d, J=8.9Hz);mp 202. 5-203. 5 °C ^ J 

mm ie 

4- [5- (6-yfM>W/-^-2-^^) - 3-hU7;U^-ny 
f-;U- 1 H-fc:-5V->'l/-5-'OU] s<>lzyxJ\/*>Ti K 

^iLT, 1- (6-^f/K> 1 /f7 > /-^-2-f/l/) -4, 4, 4- 
h ij7;l/tD^y-l, 3--^yfeJ:U ; 'ii^4 -^7r^^7x-^t 
>' \ W&W 9 i«icW LT. 4 - [ 5 - ( 6 - 1 > 7* 
7 V-Jl- 2-<iJV) - 3 - h V 7 ;U:*P ^ fvU- lH-t*7 7-;b- 5 - -Y JV 
] ^>-tf>^;U*>T$ K^li/c (JR* 3 6%) o 
NMR(CDCl,-DMS0-d 6 )5 : 2.50(3H, s), 6.63C2H, s), 7.32C1H, d, J=8.5Hz), 
7.39C1H, s), 7.63C2H, d, J=8.6Hz), 7.68C1H, s), 7.84C1H, d, J=8.5Hz), 
8.03C2H, d, J =8.6Hz);mp 257-258 °C (x.?J-)\<) 

mm 1 7 

7-7;M-p-2- [1- (4 -y f-/i/X;u^-;U) - 3-MJ7;M-d^ 
ji>- 1 H - 1"-? v"'-;u- 5 - << ji] O 7f-7 7-;u 

J^iLT^ l-(?-7Wn<//f7 1 /-/k2-^)-4, 4, 4 
-F'J7^tn7^>-l, 3-7* ^fect tZ&cktfi&l? 4 - / 



WO 98/46594 



PCT/JP98/01664 



3 1 

- (4 -/f-Jixjv^-Jiy - 3- hVyjv^rxj/^-ji- 1 H-fc°57" 

5 ^>yf-7y*-;l/£#fc (JR¥ 3 8 %) 0 

NMR(CDCh)5 : 3.11 (3H, s), 7.19 (1H, app t, J=8.3Hz), 7.28 (1H, s), 
7.49 (1H, dt, J=5.3Hz, 8.3Hz), 7.73-7.78 (3H, m), 8.04-8.05 (2H, m) ; 
mp 186. 5-187. 5°C UPJ-fr-jO 

mmm 1 8 

4- [5- (7 -7^tD<>>/f7V'-^- 2 -3-hU7;M-p 
J "f-Jl- 1 H - t° -5 v"— 1 — 4)V\ Ky-tfyxj\s*>T i K 
WMtlX, 1- (7-7MD^>V"f7V'-;l/-2-<iI/) -4, 4, 4 

- h >J7;|/;*d7^>- l, 3 -i>jry&£.Vf%M.A -x^y^^x^ 

bh7y>^i\ mmms tmm^mLx, 4- [5- (7-7;m-d^> 

yf-TV-^- 2 - - 3 - h U 7Moyf;l/- 1 H- bf^V-yU- 1 - 
-OU] ^>-if>x;i/*>y ^ K£f#fc (OT 8 8%) 0 
NMR(DMS0-d 6 ) 5 : 7.46 (1H, app t, J=8. 3Hz), 7.59 (2H, bs), 7.61 (1H, dt, 
J-5.6HZ. 8.3Hz), 7.82-7.85 (1H, m), 7.83-7.86 (2H, m), 7.9K1H, s), 
7. 96-8. 00 (2H, m) ; mp 251-253°C (/ ? J -;U~tK) 

mm 1 9 

6 -7/M-p- 5 -/f-JU- 2 - [1- (4 -JJ-JlXJlts-Jiy^-Jl) - 

3 - h 7;M-dp< f-^- i h- y-;u- 5 --f M ^>yf-ry-;u 

J^*4i LT. 1- (Q-yjlta-5-/ ^JVK > VfTV'-^l/- 2 - )l) 
-4, 4, 4- b'J7;M-D7*>- l, 3-^t>&\£D^M4 -^yl/X^ 
*:=./U7 x h K-5 <7 t \ fgfflgftl 9 t IWJtlf Cjift LTs 6-7 o - 

5 [l- (4-yf;ix^-;V7x^) - 3-h'J7;u^-D 
^ f-;u- l H - y-;i/- 5 ^>yf-Ty"-;u£f#/c (iR$ 4 l % 

) o 

NMR (CDCh) 5 : 2. 40-2. 41 (3H, m) , 3. 1K3H, s), 7.2K1H, s), 7.50-7.53 
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(2H, m), 7. 72-7. 77 (3H, m), 8. 03-8. 08(2H, m) ; mp 193-194°C (x?y-;U) 
H»2 0 

4- [5- (6-7;l^-o-5-yf-^>Vf-T % /-;l/-2-^J!l/) -3- 
h y7;U*ny f-;u- 1 H-h°5 v"-/l/- 5 -- f;U] Otf>x;l/*>7^ K 

Jli^iLTx 1- (6-7;bto-5 - /f M>V'f7v'-^-2 --f ;W 
-4, 4, 4 - M)7;M"a7*>- 1, 3 -y^->*>«ka5ttK4 -X;b7r^ 
^;V7x-ybtF7^^ffli\ HfflgW9t^{cJSf^LT, 4- [5- (6- 
7;M*n- 5 -^fiK>7f77'-/V- 2 ->f ;U)- -3 - h U 7;M"ny 
- 1 H-fc?5y*-;i/-5->r;u] ^>Hf >x;i/^y7 = K&SA: 0K$3 3%) 0 
NMR (DMSO-de) 5 : 2. 35 ( 3H, m) , 7. 58C1H. s), 7. 79-8. 06(7H, m) ; 
mp 224-225°C (x? / 

l»J2 1 

4- [5- «>7>7V'-;U-2-f ;b) -3--77;U*a*f-;i/- 1H- 
1 ->f;l/] ^ >-fe?> K 

SiH-tLTx 1- K>7^77-;l/-2-— f;U) -4, 4 - -77;1/*d7? 
>-l, 3-^t^ t fct/ii4-x;i/77 ; e-<^7x-;i/t K7-y^ffli\ 
£fflgft9 t^|!|»Z»frLTs 4- [5- (^>7^7V-;U-2-<1';U) - 3- 
y7;^o^;i/- 1 H-t^y-yU- 1 -*;!/] ^>-fer>x;U*>7 S 

tz wms i%) o 

NMR(CDCl3-DMS0-d 6 )5 : 6.86C1H, t, J=54.5Hz), 7. 12C2H. s), 7.25QH, s), 
7. 43-7. 66 (4H, m), 7. 92-8. 06 (4H, m) ; mp 247-249°C (DMF-x? J —)V) 

$mw2 2 

6 -7Mu-2 - [1- (4 - yf/l/XM-^x-;!/) -3-^7;M" 
p / f-;u- l H - fcT5 7-;b- 5 - 4 M Ky y>7 7-;w 

Jl^iLT, l - (6-7;u*D^y7^77-;i/-2--r;i/) -4, 4--7 
7;M-n7?>- 1, 3 tflSSM -y^;ux;u*-;U7iX;i/t K 
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yv>&m\ mmv tmnz.wtiT, 6-7;m-d-2- u - (4-/ 

f-;i/x;i/*^;U7 x - 3 - i? 7 ;M* n / l H - £5 7-;u- 5 - > f 
;U] Oyfjy'-i^I/: (JR* 6 5%) o 

NMR(DMSO-dfi) 8: 3.30(3H, s) , 7.23(1H, t, J=54. 1Hz), 7. 38-7. 46(1H, m), 

7.56C1H, s), 7. 83-7. 88 (2H, m), 7. 94-7. 99C1H, m), 8. 05-8. 13 (3H, m) ; 
mp 204-206°C j-jV) 

mm 2 3 

4- [5- (6 -7Jl>*aK>*/1-7V-Jl>- 2 -3-'/7^d> 
f-/U- l l --Y ;U] ^>-b>XM>7; K 

LTs l - (6-7;l/7f-D^>v^Tv-;U-2--r;u) -4, 4-^ 
7;l/tn^>- l, 3 - : J*>te&XlM&± -x;U7r^-r;t/7x-=-;bt K-5 
HlfefiJ9ch|5l^»LT. 4- [5- (6-7^tn<>7f7 
7-;u- 2 - 4 M -3-y7;i/toy l H - 1°5 y"-;u- l - -f ^ 
>-tf>x;l/*>7^ K*»fc (W5 7%) 0 

NMR(DMSO-ds) 5:7.22(lH, t, J=54. 1Hz), 7. 39-7. 47(1 H, m), 7.53C1H, s), 
7.56(2H, brs), 7. 75-7. 80(2H, m), 7. 93-8. 00 (3H, m), 8. 09-8. 13C1H, m) ; 
mp 255°C (x.?J-jl-7lO 

WW] 2 4 

4- [5- (6 -?pn*C>*/f-7'/-;l/- 2 -l';!/) -3-y7;l/^nyf 

l H-e^y-^- 1 -* OP] Ofcr>x;u*>7 S K 

mntLT. 1- (6-7oo<> , /f7 , /-^-2-^;l/) -4, 4-y7 
;^o7^>- l, 3 -i^*>&J;£#eB&4 - ^7 7^^7x- Jit K^v 
HJfe^]9 i|iia«fpLT, 4- [5- (6-7DnO>/f7y'- 
;i/-2->f;l/) -3-> , 7^-py^yi/- l H-t°^v'-;u- l -4M <y-tiy 
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NMR(DMSO-cU) 6 : 7. 23 (1H, t, J=54. 1Hz), 7. 56 (2H, bs), 7. 57 (1H, s), 
7. 56-7. 60 (1H, m), 7. 76-7. 80 (2H, m), 7. 93-7. 97 (3H, m), 8. 36 (1H, d, 
J=2. 3Hz) ; mp 242-244°C ( h Jl*- » 

l»J2 5 

4- [3-v ; 7;^py^;l/-5- (6-^ t> + ^>7'f7 , /-/l/-2-'f 

- i H- tf5 7-;u- 5 —on <y^yx)\y^yr i K 

H^iLT. 1- (6-^ + yWf7 l /-^-2-^;b) -4, 4-v> 
7Md^>- 1. 3 -^>fcj;0 : i»4 -^Tt-f^x-^k K5 
IU(E^J9(h^{ct#fFLT, 4- [3-v ; 7;l/^u/^;l/-5- ( 
6-^ h^vOy'f-TV'"-;!/- 2 --OI/) - 1 H-kf^V'-A'- 5 — OU] ^ 
>4f>x;U*>7~ K&SA: 5%) 0 

NMR(DMS0-d«) 5 : 3. 83 (3H, s), 7. 21 (1H, t, J =54. 1Hz), 7. 13 (1H, dd, 
J =2. 6, 8.9Hz), 7.46 (1H , s), 7.56 (2H, s), 7.74-7.77 (3H, m), 7.83 
(1H, d, J =8.9Hz), 7.94 (2H, d, J=8.6Hz);mp 211-212 °C (st?J-j[,) 

mm\2 6 

6->f-;i/-2- [l- (4 - ^fyi/XM-^x-;!/) -3-^7;M-d 
^ 1 H-k7 , /-/l'- 5 — T yUD OVf-TV'-^ 
mntLX, l - (6-^fyK>>/f7V-^-2-^;v) -4, 4-^7 

•^>^ffli\ mifcMv tmmmitiT, 6-^^-2- [i- u-^u 

x;^-^?!-/!/) - 3 - -77Md^ 1 H-kf^V-vt/- 5 --OU] 

NMR(CDCla) <5 : 2.51 (3H, s), 3.10 (3H, s), 6.80 (1H. t, J=54. 8Hz), 7.19 
(1H, s). 7.33 (1H, app d, J=8.3Hz), 7.68 (1H, bs), 7.71-7.74 (2H, m), 
7.81 (1H, d, J=8.6Hz), 8.01-8.04 (2H, m) ; mp 183-184°C J-)V) 
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H»2 7 

4- [3-s>7;kfrnyf-;i/-5- (6 fyK>7'f7y-;b- 2 
) - 1 H- fcf^y-yl/- 5 — f ypj ^>-tf>x;u* V7 = K 
WMtLX. 1- (6-yfyK^/f7V-^-2->r;P) -4, 4-/7 

>&fflv\ ld6W9tPlflltc»flFLTx 4- [3-^7;M-pyf-;i/-5- (6 
*>W<>*/ l f'TV-Jl'- 2 - 1 H-t°5 V-)\>- Ky*f 

NMR(DMS0-d 6 )<5 : 2. 45 (3H, s), 7.20 (1H, t, J=54. 1Hz), 7.37C1H, d, 
J=8.6Hz), 7.47 (1H, s), 7. 57(2H, s), 7.75(2H, d, J=8.6Hz), 7.82(1H, 

d, J=8.6Hz), 7.94C1H. s), 7. 95(2H, d, J =8.6Hz);mp 235-236 °C 
( J 

mm 2 8 

7-7/M-n-2- [1- (4-yf;V7Mw ;l/7x- )V) 
d/^;u- i H-t°7V"-;u- 5 —4M / <> , /f77-;i/ 
HI4<hLT. l- (7--7;u^-D^y7f-7 x /~^-2--r;i/) -4, 4-y 

r/>ai\ H»9 i^fC^LT. 7-7;U^-p-2- [1- (4-y 
f/l/x;l/*-;i/7x-;l/) - 3 - s^W-n/fvu- 1 H-lf5 7-/u- 5 ->f 
;H O'/fry-^ifc OR* 6 3%) o 

NMRCCDCU) (5- : 3.11 (3H, s), 6.81 (1H, t, J=54.8Hz), 7.09 (1H, app t, 
J=8. 6Hz), 7. 24 (1H, s), 7. 48 (1H, dt, J=5. 4Hz, 8. 0Hz), 7. 72-7. 75 (3H, 
m), 8.03-8.07 (2H, m) ; mp 193-195°C W J-)V) 

■mmn 9 

4- [5- (7 -7;l/tD^>7f 7V-/1'- 2 - 'f /V) -Z-iSyJlj-nJ 

l H- fv-/-^- 1 — (M 'O-tf y^;u*>7 5 K ' 
J^MiLTl- (7-7;^>7f7 > /-yl/-2-l';l') -4, 4-v7 
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mmmv tmmizmtLT, 4- [5- a-y/wrwov+rv 

•iz>XJl*>7i K£»fc 0K$ 4 9%) o 

NMR(DMS0-d 6 -D 2 O) 6 : 7. 21 (1H. t, J=54. 1Hz), 7. 43 (1H, app t, J=8. 9Hz), 
7. 62 (1H, dt, J=5. 6Hz, 8. 1Hz), 7. 62(1H, s), 7. 77-7. 80 (2H, m), 
7.77-7.84 (1H, m), 7.97-8.01 (2H, m) ; mp 246-248°C (h/l/iV) 

mimz o 

4- [5- (7-7na^>7^77"-;U-2-^;l/) -3-y7;^pyf 

l H- fc'^v*-^- 1 — Tyuj ^>-t?>x/u*>T $ K 
H*4£LT1- (7-^dd-s>^77-^-2-^^) -4, 4-i?7)l 
*u-7?y-\, 3-^4->fc^0^4-x;U7r^^yi/7x^;ut K?^> 

twmwmLx. 4 - cs — (7-^od<>^t^-;u 

-2— f;l/) - 3 -^7;l/tn>f;l/- l H- h^ 1 /-;!/- 1 ;V] 

NMR(DMSO-de) (5 : 7. 24(1H, t, J=54. 1Hz), 7. 56-7. 68 (5H, m), 7. 80(2H, d, 
J=8.6Hz), 7.91-7.97 (3H, m) ; mp 238-239°C {3-9J-)V> 

i 

4- [3--^7;U^D^f-;U-5- (7 fM>'/f7'/-;l/- 2 --T;U 
) - 1 H-e^V'-^- 1 —OH <>^>XM«>7; K 

H*4£LT1- (7-yf-;l^>Vf-T , /-/U-2-'f;U) -4, 4-^7;U 
tn^>- 1, 3 - y^->*5«fcC^fi»4 -X^r^^^x^h K5^> 
$SJfe0l9 (hlSiaiC^fFtT, 4- [3-->7;l/7|-oy^;U-5- (7- 
^^Kyv'f? 1 /-;!/- 2 - - l H- t°5v"-^- l ^>Hf> 

NMR(DMSO-de) 5 : 2. 54(3H, s), 7. 23C1H, t, J=54. 1Hz), 7. 34-7. 57 (5H, m), 
7. 75-7. 78 (3H, m), 7. 94(2H, d, J=8. 6Hz), ; mp 264-265°C (ff^i^U- 
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m&m 3 2 

6 -J^f-Jl- 2 - [l- (4-yf;^M^iV7x-;i/) -3-^>^7;u 
*axf;i/- l H - 1? 5 V— ^> , /f7 , /-;l/ 

J^$4cbLT. 1 - (6-^f7l^>yf-7'/-;U-2--f;W -4, 4, 5, 
5, 5-^y^7;M-o^>?>- 1, 3-^>fci«4-^f;i/x;^ 
^.;U7 x-;l/h K-5 : J >%m\ Wim 9 <tPJ&{cJ§f1: LT, 6 - / Tji- 2 - 
[1- U-y^UTJU*— ;U7x— - 3 -^>^7;M"nx.^;l/- l H- 
e^y"-;i/-5--r/w] ^yfTv-^iff: OR* 4 5%) o 

NMR (CDCh) 6 : 2. 45(3H, s), 3. 30(3H, s), 7. 37(1H, d, J=8.6Hz), 
7.80-7.91(4H,m), 7.98C1H, s), 8. 09(2H, d, J =8.6Hz);mp 195-196 °C 

rnzms 3 

4- [5- (6 - ^f ;K>>/f 7"/-^- 2 -3-^>^7;M-a 
if-/l/- 1 H — h°5 y*-;U- 5 --f ;U] ^>if>X;U* >7; F 

J^iLT. 1- (6-yf;K>v"f77"-/l/-2-'f;l') -4, 4, 5, 
5, 5 -^>^7;M-o^>^>- l, 3 - •>'7|->^ c trj"Jt^4 -x;b7r*'r 
;l/7 x -=.;!/ 1 K y v t, \ !»l 9 £ mm&mt LTs 4 - [ 5 - ( 6 - y 
f;K>7f7y-^- 2 — f;u) - 3 -^>?7;M-a:r.^;U- 1 H- 1°^7" 
-;u-5--r;b] ^>-t?>x;!/*>7i K£l#fc (iK$ 5 0%) 0 
NMR (CDCh-DMSO-de) <5 : 2.50(3H, s), 7. 03(2H, s),7.34(lH, d, J=8.2Hz), 
7.53(1H, s), 7.64(2H, d, J=8.6Hz), 7.7K1H, s), 7.85C1H, d, J=8.2Hz), 
8.04C2H, d, J =8.6Hz) ; mp 234-235 °C {^9J-)V) 



WO 98/46594 



PCT/JP98/01664 



3 8 

4- [5- (6-7;u*u^yy'*-!fy"-^-2-^;i/) -3-MJ7;M*a 
mntlXs l- (G-7JU*u«.y*/*"V-V-J\'-2-'Ol) -4, 4, 4 

- hy7;M-n77 7- l, 3-^y*5J:C>'^4-x;i/7r^-r;i/7x-;i/ 
kK577£ffll,\ IIM9£l^lilc»LT. 4- [5- (6-7;M-n^7 
7*^v*-;u- 1-<<)V) - 3 - h U 7;M-p ^ f-rt/- 1 H - 1°5 7*-^- 5 - 
-f;l/] ^7-fer7x;M-*77^ K£#fco 

NMR (DMSO-de) 5: 7. 35-7. 280H, m), 7. 59(2H, bs), 7. 78-7. 82 (2H, m), 
7.90-8.0K5H, m) ; mp 297-283°C (g^xf-;U- 77*n tVbJi~r;U) 

f»]3 5 

4- [5- (6 - >fM>'/+t7-;l/- 2 — |7U) - 3 - h >J 7;M-a> 
f7l/- 1 H-k*57-;l/- 5 — f;l/| ^>-ij>XM«>7; K 

i^iltl- (6-^f/Ky7+t7-;i/-2-'fyi') -4, 4, 4-h 
'j7;i/tD^>-i, 3 -7* yfc^a'i&SM -x;i/7r*i , ;i/7x-;ut K 

ry>^ffll\ ^!ffe{?lJ9i|sl#(C»LT. 4- [5- (6 *JWsV*V 
V-)\s- 1-4 )V) - 3 - h U 7 ;M- d t f-A/- 1 H - t°v 7-;w- 5 - >f ;H 

NMR(DMS0-d 6 )<5 : 2.46(3H, s), 7.23 -7.27 (1H, m), 7.56-7.64 (4H, m), 
7. 88-8. 02 (5H, m) ; mp 260-261°C U 9 J -Jl-JO 

mmmz 6 

6 -7Ji*a-2 - [l- (4 ;U7x-;i/) -3-HJ7;i/ 

d y f-;!/- 1 H - \iv V-Jl- ^7 7+if '/-;!> 

H*4<bLTs l- (6-7;i/^-D^77^7->u-2— -4, 4, 4 

- h U 7 ;M- a 77 > - 1 , 3 - -7* 7&J; 4 - / ^;U77l/*-;b7 x - 
;l/k F577&ffll,\ ^Jte^J9i|5l^(C»LT. 6-7;M"n-2- [1- ( 
4-yf^^-;l/7x-;l/) — 3 — h U 7Ma^f;b- 1 H- f-5 7*-/U 
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NMR(CDC1 3 )<5 : 3. 14(3H, s) , 7.11-7.18 (1H, m), 7. 26-7. 30(1H, m), 
7.47(1H, s), 7.61-7.66 (1H, m), 1. 82-7. 85(2H, m), 8. 01-8. 13(2H, m) ; 
mp 216-218°C (iM V/p fcVl/i— r^U) 

H»3 7 

6-yf-;l/-2- [l- (4-y^;ux;b^;i/-7 x -;i/) -3-b'j7;M- 
l H — 1°-7 y*-;p- 5 - 4 M < y y>u- 7-;w 

JJi^iLT, 1 - (6-y^;l/^>v^+hy-;u-2--r;l/) -4, 4, 4 

- r U 7;btD7'^>-l, 3 --7:*>:fe\kt>'±^4 - ^f;i/XM-;i/7x^ 
;ut F5-7>£ffli\ «^iJ9 <h|5l1t(cWLT. 6-/^u-2- [l- (4 
-y^;Ux;U^;U7i^;U) - 3- h ^Mn^f/l/- 1 H-b°57-;U- 

NMR(CDCh)5: 2.50(3H, s) , 3. 14(3H, s), 7. 19-7. 22(1H, m), 7.33 (1H, 
s), 7.45C1H, s), 7. 55-7. 58(1H, m), 7. 81-7. 85(2H. m), 8. 09-8. 12(2H, m) ; 
mp 209-210°C (/ 

mmmz 8 

6-7;M-p-2- [1- (4 -/ f;i/7^-/L'7x-;i') -3-HJ7;u 
^ra/^jl- 1 H — fcf-5 v-;U- 5 --T;U] OX>f ^ 7*7-^ 
I^JN-d: LT 1 - (6 -7Jl*a<yXJ i?V-JU- 2 -4)V) -4, 4, 4 

- hV7Jl*v7?>- 1, 3--7^>:fcJ;tf±&gH - yf;^;vt-;i/7i^ 

4 -y ^Jixju*—juy x— ;b) - 3 - HJ 7;u^-p> f-;u- l H- y*-;u 

- 5 --ob] ^>x>r ^ T'v-^f/c mm2 5 %) o 

NMR(DMSO-ds) 5 : 3.35(3, s), 7. 12C1H, bs), 7. 40-7. 44(1H, m), 
7. 58-7. 64(2H, m), 7. 83(2H, d, J=8.3Hz), 8.06(2H, d, J -8. 5Hz), 
13. 3(1H, bs) ; mp 278-280 °C G*t.?7l/- -f 7^7 ^ » 
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H»3 9 

4- [5- (G-yjlstvKyXJ iyV-)V-l-<<M -3-HJ7;M- 

H*4<hLT N 1 - (6-7/M-n^>XV ^'V-/U-2-l';b) -4, 4, 
4 - h 'j7;M-n:/£>- 1, 3 - : J*>&£lfWk4 -x;U7 7 *>f;l/7 *— 
M:K5$»£fflC\ «#i]9 tRBUJCiif^LTx 4- [5- (6-7Mp-( 
y%4 x ?V-)\s-2-<< )V) -3 - MJTVM'n l H-t°3V-Jl- 

^>-fe>x;u*>7$ K£*ffc (W2 4%) 0 
NMR(DMS0-d 6 ) 5 : 7.1K1H, bs). 7. 39-7. 43(lH, m), 7. 55-7. 6K4H, in), 
7.73(2H, d, J=8.6Hz), 7.92(2H, d, J=8.6Hz), 13.3K1H, bs) ; 
mp 309-310 °C <S&p.*to-4 9 S S) 

wm\^ 0 

4- [5- (4-^ h + ->^>V"f-TV"-;U-2-'r;U) -3-h'J7/l/^-D 
*f\fl/- : 1 H-t°vV-;U-5--r;U] ^>-l?>X;U*>7^ K 

m*4<bLT> 1 - (4 h + ->^>7'f7'/-^-2 ->T;l/) -4, 4, 4 
- hU7;M-n7^>-l, 3-v?^->feJ:a f ig^4-x;l/7 7'^-f;i/7x^;b 
tK7->'«\ ^JfeM9 tWmzWtLT, 4- [5- (4-y h + ->^> 
Vf-TV-zl/- 2 --Ol>) — 3 — h U 7;^n>f^- 1 H- 1°5 7-;U- 5 - 

<>Hf^;l/*>7i K*»fc (W5 4%) 0 
NMR(DMSO-de) 5 : 3. 78 (3H, s), 7. 08(1H, d, J= 7. 2Hz), 7. 44(1H, appt, 
J= 8. 0Hz), 7. 60(2H, s), 7. 68(1H, d, J=7. 2Hz), 7. 76(1H, s), 
7.81-7.99C4H, m) ; mp 276-278 °C 

H«80lj4 1 

4- [5- (4 -7;l/tD^>v"f7'/-/l/- 2 --T;b) -3-y7Mn/ 
f-;U- 1 H-fc°-57-;U- 5 — OU] ^>-tf>x;b*>7^ K 

^l4iLT, 1- (4-7Wn^y/f77-;l/-2-^^) -4, 4-v 
7Md7^>-1, 3 -^^->fcJ:?>^4 -X;l7rt^^7i^t K5 
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2 - 4 )V) -3 -isyji/jrxn/f-fr- 1 H-f^V*-;u-5 -JM ^ 
>Hr>x;l/^>7^ K*»fc OR* 2 3%) 0 
NMR(DMS0-d 6 ) 5 : 7. 24C1H. t, J=54. 1Hz) , 7. 38-7. 45(1H, m), 
7. 49-7. 57(1H, m), 7. 59(2H, brs), 7.59(1H, s), 7. 77-7. 83(2H, m), 
8. 94-8. 03C3H, m) ; mp 243-245°C (i* J -fr-JO 

1 2 - 7-fe^K > 77 V-mWf<»Wg& 

(1) 2-7W-6-^/K//f7 1 /-;l/ 
6-^f-^>7f-T7-/l/ (6. lg . 4 lmnol) OUtKTH F (1 5 0ml 

) 8°C(C?^PL, g^«Tn-7f-;U'J^^A (1. 6M n->vMJ-> 

S«0 (2 8. link 4 5bdo1) *^L«*<&*ttP^*5o S&fclWeN, N 
- vM^UT-trhTS K3.9 g (4 5mmol) ©»7j(THF (7 0ml) 

M5^D7^77^ - OStitiS n- ^+t>/iixf;l/=9 5/5) (C 
WU H*4 (2. 5g ) <h<htlC2-7-tr^^-6-^^;K>7f L 77-^ 

LT 3 . 7 g (47%) if fco 
NMR(CDCh)<5 : 2.53(3H, s), 2.8K3H, s), 7. 39C1H, d, J = l. 6 Hz. 8. 6Hz), 
7.76QH, d, J =1.6Hz), 8.06C1H, d, J =8. 6Hz) ; mpl05-106 °C (n-'MMfV) 

(2) 2-7-trf-;l/-7 -7Mn^>y'f7 > /-^ 

WmtLT, 7-7;W-D<>W/-^ffll\ #%0U (1) if5]#(C 
S&ftU 2 -7-fe^;l/- 7 a^>7fT7-yWfc»;fco 
NMR(CDC1 3 )5 : 2.83 (3H, s), 7.25 (1H, app t, J=8.9Hz), 7.55 (1H, dt, 
J=5.3Hz. 8.2Hz), 8.00 (111, dd, J=1.0Hz, 8.2Hz) 
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(3) 2 -T-fefv/U- 6 -7;M-p- 5 -/ f\rt^>Vf'TV-;U 

mntix. 6 - 7 ;m- p - 5 - / > v>7 v-^zm i \ i ( 

1) i|5]^{C»Lx 2-T-tr5 L ;U-6-7;U^n-5-^^^>7"f-TV- 
(W 9 3 %) o 

NMR(CDCh)(5: 2.44(3H, q, J=0.6Hz), 2.79C3H, s), 7. 56(1H, d, J=8.9Hz), 
7.98 (1H, d, J=7.6Hz) ; mpl52-153 °C ^ J -)V) 

•W*7 (Bull. Chem. Soc. Jpn. ) , 61, 3637(1988); i/^-i~* *7 *ri 
•h* V^MTtj (J. Chem. Soc. ), (c), 1971, 1747 ] ClotlilL/: 



(4 ) 2 -T-fefvl'- 6 -7;U^-n^77^7-;U 

i) 5-7;l/ta-2-^hn7x;-^7. 8 6g (50 mmol) N 1 0 %Pd/C 
0. 7 8 6g £x?y-;l/5 0 ml iCj!j[|/L 7K*»MTMST*3 INHfflJB^ L/io it 

ttft£B>£U W h^x>^»| L 2 -7 ; ; - 5 - 7^d 

7 x y 5 . 5 2 g ( 8 7%) &&tz 0 

NMR(DMS0-d«- D 2 0) 6 : 6.38 (1H, dt, J=3.0Hz, 8.6Hz), 6.49 (1H, dd, 
J=3.0Hz, 10.5Hz), 6.56 (1H, dd, J=5.3Hz, 8.6Hz) 

ii) 2-7;;-5-7MP7i;-/!/5. 5 Og ( 4 3. 3 mmoD^o^C) 1 ' 

8 5 -9 2 %»6g ^yU>i:«L EfcT&fifc**7k*li*S 

ffiKKT 7'* •> 7 A-ef^ts jfttg L%m®& 7 <Y v 7a bVl/x— r^i^^ 7 
^i^^lPSJlU 6-7;M-p-2.- (1-tFo+yxf^) ^77* 
1f7-;l/4. 8 Og ( JR¥ 6 1%) £|f/c 0 

NMR(CDCh)<5 : 1.71 (3H, d, J=6. 6Hz), 3.03 (1H, bs), 5.10 (1H, q, 
J=6.6Hz), 7.09 (1H, dt, J=2.3Hz, 9.2Hz), 7.25 (1H, dd, J=2.3Hz, 7.9Hz), 
7.64 (1H, dd, J=5.0Hz, 8. 9Hz) 
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iii) 6-7;U^-n-2 - (1 -t FD + >if-;U) ^>"/+if 4 /-;U4. 7 
lg( 26 mmol)£igl'b<5 1 L/> 1 0 Oml(C^$L? no * DA^fc 0 V v--7 
A8. 3 8g ( 3 9 niK)l)£^»^'oin;L/Co ^ST4BfP H W#&. x— r;l/T 

2 g(W4 1%) £f#^ 0 

NMR(CDC1 3 )<5 : 2.80 (3H, s), 7. 23 (1H, dt, J=2.6Hz, 9.2Hz), 7.37 (1H, 
dd, J=2.3Hz, 7.9Hz), 7.86 (1H, dd, J=4.9Hz, 8.9Hz) 

(5) 2-7-fef-;b-6-y^;K>v>ify*-,'U 

i) W&tLT, 2-Ti J- 5 - ^Wxy-;^ffll\ 1 (4)ii 

z-y-v-juzntz mm 92 %) 0 

NMR(CDC1 3 )(5 : 1.70 (3H, d, J=6.9Hz), 2.49 (3H, s), 5.04-5.14 (1H, m), 7 
.15 (1H, d, J=8.6Hz), 7.32 (1H, s), 7.57 (1H, d, J=8.3Hz) 

ii) W&tLT, %-/9jV-2- (l-bF0+yi^) <> , /+t7-;l' 
*m\i\ ##i?'Jl (4) iii)£|l]$HC?OD7QA|£fc 0 >l -Ar.^ A££fS£-ti\ 
2 -T-tr^;W- 6 v>if y'-;l^# mm 2 0 %) 0 
NMR(CDCh)(5 : 2.54 (3H, s), 2.80 (3H, s), 7.28 (1H, d, J=8.9Hz), 

7. 44 (1H, s), 7. 76 (1H, d, J=8. 3Hz) 

(6) 2-T4r^;U-6-7;i/^-n-r ^ 7V-l\s 

4-7;M-n-l, 2-7x-L/>^7;> (4.38g, 34.5nnnol), fljfc (6.2g 
, 69mmol) &J;0'3 N^(3ml) &*vU>^mffl)B?mrMU Ou&f&7k& 
Dean-Stark •y7 p T#l>fc 0 ®t«MJEg£U ^»£@tS?xf-;Wc/gj^ 
L 7 > *-77lcfc J; D7KTi» 0 S^xf^/MMi^ 7* v 7 AT«I^ 

*o m^mm^t^>ctti<mm (70mo , ?k (2mi ) &£vm7k?am ( 

1.3g, 13mnol) £jta;L65-70 °CT1.5 WDfio £b(C100 °CT1 mMm%M 
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iM:Slxfib/ n -/v^->=3/7) {cftU 2 6 -7 
;M"cK i?V-J\sZ0.8 g (>m 12.9 %) If /Co 
NMR(CDC1 3 )<5 : 2.84(3H, s), 7. 09-7. 88 (3H, m), 10. 75(1H, bs) ; 
mp 191-193 °C (x^y-;l/) 

#%i?iJ2 l-^>777*Wl/-2-f;l/-4, 4, 4 - h 'J7;l/to^> 
-1, 3--7*>I§#ft<D§!!&& 

±I2#%^J 1 (CcfcoTk L< te&^&KftoTtf btt/c 2 -7-ferf-;U^>7' 
7^-yW^l\ 1 . 1 ) ilWl^cDJi^Ti^^ h U 7;U;f n7-br 

(1) 1 - (6 -yf;K>7>7y-/V- 2 - 4, 4, 4-bU7A> 
to^V-l, 3-> ; 4-> 

NMR(DMSO-de) <5 : 2.49(3H, s), 6.83(1H, bs), 7. 13(1H, bs ) , 7.49(1H, d, 
J =1.6Hz), 8.02C1H, s), 8.09(1H, d, J=8.6Hz) 

(2) 1 - (7-7yl/tD^>7f77-^-2-^;W -4, 4, 4 - b U 7 
Wd^>-1, 3-v^-> 

NMR(CDC1 3 )5 : 7.18 (1H, bs), 7.26-7.33 (1H, m), 7.59 (1H, dt, J=5.3Hz, 
8.3Hz), 8.02 (1H, dd, J=1.0Hz,, 8.3Hz) 

(3) 1- (6-7Mn-5-^f;K>y'f7 l /-^-2-^^) - 4, 4 
, 4 - b 1>7;M-p77>- 1, 3-^> 

NMR(DMSO-de ) <5 : 8. 16-8. 05(2H, m), 6. 75QH, brs), 2. 50-2. 40 (3H, m ) 

(4) 1 - (6-7;l/^oOV+-9-7-;U-2-'l';U) -4, 4, 4 - b U 7 
yvtD^>-i, 3-^^-> 

(5) l - (6->^;K>v>Ht < /-;u-2--i';i/) -4, 4, 4-bU7;U 

(6) 1 - (G-7Jl*uOXJ iVV-Jl^-Z-^jU) -4, 4, 4 - b >J 
7;l/tP7'^>-l, 3--7*> 

(7) 1 - (4-^ h + ->^>7>7 7-^-2-^^) -4, 4, 4 - hU 7 
;l/tn7'^>-l, 3--7*> 
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tils, jje u) ~ (7) cTMt^Ws wmrfizwms 4-4 ovwmt 

#%$J3 l-'<>v7 1 /-;l/-2-^;l/-4, 4-y7MD7'^>-l, 

±im%m lector t> l < ti&tti^*jwfi£oT»t>nfc 2 -rtw// 

(1) l-(^//f7V-^-2-^l/)-4, 4-y'7^o^>-l, 
3 

(2) 1- (6-7;l/tD^y , /f7 , /-;l/-2—f;l') -4, 4-y7;l/to 

7**>-i, 3 

NMR(CDC1 3 ) (5 : 6.12 (1H, t, J=54. 1Hz) , 7.09(lH,s), 7. 39-7. 32(1H, m). 
7. 70-7. 66C1H. m), 8. 18-8. 13(1H, m) 

(3) 1- (6-7na<>y'f7 > /-^-2-^;0 -4, 4-^7^7 

NMR(CDCh)<5 : 6.12 (1H, t, J=53. 8Hz). 7.10 (1H. bs), 7.57 (1H, dd, 
J=2. 0Hz. 8. 6Hz), 7.99 (1H, d, J=2.0Hz), 8.10 (1H, d, J=8. 6H2) 

(4) 1- (6-^ Ky^>V'f77'-yl/-2-^;W -4, 4-^77U:*o 

y*>-i, 

(5) 1 - (6-yf-;K>V'f-TV'-^-2 -4, 4->'7Mn7 

NMR(CDC1 3 )<5 : 2.54 (3H, s), 6.31 (1H, t, J=53.9Hz), 7.06 (1H, bs), 
7. 42 (1H, dd, J=l. 5Hz, 8. 3Hz), 7. 79 (1H, d, J=l. 5 Hz), 8. 06 (1H, d, 
J =8. 3Hz) 

(6) 1- (T-7;l'tD'<> , /f7y-^-2-'f;l/) -4, 4-v?7;M-D 
7^>-i, 3-v**> 

NMRCCDCU) (5 : 6. 12 ( 1H, t, J=53.8Hz), 7.12 (1H, bs), 7.27 (1H, t, 
J=8.6Hz), 7.57 (1H, dt, J=5.3Hz, 8.3Hz), 8.01 (1H, d, J=, 8.3Hz) 
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(7) 1- (7-^PDOV^7V-^-2 — (Jl) -4, 4- : J7Jl*a7 

(8) 1 - (1 -/^^OV s f-7V-J^-2-^Jl') -4, 4 -v7;1/^d7 

(9) 1- (4-7;l/to^>'/f7V-^-2 — T;l/) -4, 4-v ; 7;M-n 

7?>-i, 3- : J*> 

#*>\ ±E (1) n (4) \ (7) , (8) *>\fctf (9) CJHk^ftti. M-tH 2 
JC^netlSQteW 2 K 2 5, 3 0. 3 l*3«i;0'4 lOJI^iLTffl^^ 

##0H 1 -^>yTV'-^-2-^^-4, 4, 5, 5, 5-^>^7;l/ 

l- (6-yf;K>7f7y-;i/-2-'f;W -4, 4, 5, 5, 5-^> 
^7;M"n^y?>- l, 3-^^-> 

NMR(DMSO-de) 5 : 2.50(3H, s), 6.8K1H, bs), 7.07QH, bs), 7.47(1H, dd, 
J = 1.3, 8.2Hz), 8.02OH, d, J = 1.3Hz), 8. 10(1H, d, J=8.2Hz) 

mm 
mm i 

MlttCWI (£Sl 8 Omg) :«B^t^J5 Omg, ,fg H B a Hr;Un-X 
1 0 Omg. h7*on->f r y7>'2 8mgx XfT'J A 2rag 

mm 2 

iizf-bivm 1 Jl7-teJl'tp<Dm%m (£gl 8 Omg) : *f|HJHt£$J5 Omg, ?LH 
1 0 Omg. h<)to3yfyy>2 8mg s Xf7 U >iv^ ->7 A 2mg 

o 
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*ffiM&to 1 0 0 mg££3I:£ig7R 1 5 ml izmffi Uz Q 0 . 1 NOTkfiWt-J- h 
'J A7K^T p H 7 fcHS Lfc®£5fc£3At^£iD£T 2 0 ml t I fee 7 

»^L^*^L^l 0 0mg£7 0 VlzmmMkUzVJr -y 7 (H 
-15) CM h y -^;HJf) 1 0 g ©ttyc AftTtftfc L/c b<D%m\ 
M(c Aft, M^b-r 6 C cb iz J: <9 £»J£ff fco 

»#L/c*^t^l 0 0mgi&fe7-tr>J >&+#£«fOU 

< > ms%&immz.mmznz> c o x - 2 teat lt&i ^i«^ffl^^-rcoT\ 
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